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interrupt service routine sends an interrupt signal to the process control system which 
executes a process command. 

26. The method of claim 22 wherein the method avoids accumulation of timing 
variability in processing commands otherwise caused by serial timing methods. 

27. A method of controlling a process for spin-coating a devdoper solution, the 
method comprising initiating two or more process commands at durations measured in 
parallel from one or more earlier process events, to avoid timing variabilities otherwise 
caused by serial timing methods. 

28. A spin-coating apparatus comprising a process control system to control 
developer solution spin-coating steps comprising initiating process commands at 
durations measured in parallel from one or more earlier process events. 

29. A spin-coating apparatus comprising: 

a tumtable to support and rotate a substrate; 
a dispenser moveable between a dispensing position and a non- 
dispensing position; 

a supply of developer solution in fluid communication with the 

dispenser, 

a process control system to control application of the developer solution 
onto the substrate, the process control system being progranmied to intemipt serial 
control to execute a process command. 

30. A spin-coating device comprising a process control system programmed to 
execute developer solution spm-coating processing steps comprising timing different 
process commands in parallel using two or more timers, to avoid accumulation of 
timing variability in processing commands caused by serial timing methods. 



36 



07/09/2003, EAST Version: 1.04.0000 



wo 01/93313 



PCT/USOl/16605 



1/7 



a: LU 




07/09/2003, EAST Version: 1.04.0000 



wo 01/93313 



PCT/USO 1/16605 



2/7 




07/09/2003, EAST Version: 1,04.0000 



wo 01/93313 



PCT/USOl/16605 



3/7 



(uiiu) yio WOyj NOIilSOd I^V 




(ddo/NO) 3SN3dsia/ (i/Mdy) aaads Nids 



07/09/2003, EAST Version: 1.04.0000 



wo 01/93313 



PCT/USOl/16605 



4/7 



(uiui) yaiNao lAioad Noiiisod my/ 



o 
o 

CO 



IT) 
CM 



CM 



in 



to 



in CD in 

P LO CM 
*T CM 



LL 



LU 



O 

o 

CO 
I 




o 
o 
o 



o o o o o 

o o o o o 

lo o lo o in 

'Sj- ^ CO CO CM 



o o 

o o 

O 

CM T- 



g o o 
2 ^ 

O lo 



(ddO/NO) 3SN3dSia/ (lAldy) a33dS NIdS 



07/09/2003, EAST Version: 1.04.0000 



wo 01/93313 



PCT/USOl/16605 



T1 

12 



COMMAND 1 COMMAND 2 AT 

AT Dl +/- 5 MILLISECONDS D2 +/- 5 MILLISECONDS TIME 



D1 AT DURATION D1 , EXECUTE ARM MOVEMENT TO 

" EDGE POSITION, OVER A TIME OF 1.00 SECONDS 

D2 



AT DURATION D2, EXECUTE START OF TURNTABLE 

ACCELERATION AT A RATE OF , TO A FINAL 

SPIN SPEED OF . 



t=0 

TRIGGER EVENT 
EQUALS END OF DISPENSE 



Fig. 6 
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T4 
T5 

T6 
T7 

T8 

T9 



D4 AT DURATION D4, EXECUTE ARM MOVEMENT FROM 

—II CENTER TO EDGE, OVER A TIME PERIOD OF SECONDS. 

P5 II AT A DURATION D5, EXECUTE START OF TURNTABLE 

DECELERATION AT A RATE OF , TO A REDUCED SPEED 

OF . 

£6 ..AT A DURATION D6, EXECUTE ARM MOVEMENT 

"from edge to CENTER OVER a TIME PERIOD OF 
D7 SECONDS. 



AT DURATION D7 EXECUTE START OF TURNTABLE 

DECELERATION AT A RATE OF , TO A REDUCED 

D8 SPEED OF . 



DQ 



AT DURATION D8, EXECUTE ARM MOVEMENT 
FROM CENTER TO EDGE, OVER A TIME PERIOD 
OF SECONDS. 



AT DURATION D9, EXECUTE STOP OF 
t=0 DEVELOPER SOLUTION DISPENSE. 



TRIGGER EVENT 
EQUALS START OF DISPENSE 



Fig. 7 
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H 1 1 1 H->-TIME 

1.00 1.05 2.00 2.05 3.00 3.05 

STEP 1 STEP 2 STEP 3 



Fig. 2 



TIMER 1 
TIMER 2 

TIMER 3 



STEP 1 
1000 



1.005 



STEP 2 
2000 



-H 

2.005 



T=0 AT INTERRUPT 
SIGNAL 



STEP 3 
3000 



3.005 



■VTIME 



Fig. 8 
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